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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize an applying and 
developing apparatus which can improve throughput and 
cope with automation, when it is put in operation to 
check a processed substrate or a monitoring substrate. 
SOLUTION: A pattern check section 4, which checks a 
resist pattern and a carrier that houses wafers which are 
rejected by inspection are provided to the transfer 
region of a wafer transfer section which loads or unloads 
a carrier placed on a carrier loading/unloading section, 
the carrier is transferred to a cleaning station provided 
outside an apparatus, the resist is removed from a 
rejected wafer by cleaning for recycling the rejected 
wafer, and the rejected wafer is reloaded into the 
apparatus. The thickness of a resist film formed on a 
monitoring wafer is measured at a film thickness 
measuring part 50 provided inside the apparatus, and 
then the resist film is removed from the monitoring 
wafer by the use of a solvent nozzle for recycling the 
monitoring wafer. 
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. * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In spreading and the developer which develop the substrate after exposure while 
applying a resist to a substrate, and are connected to an aligner The carrier carry in/out part to 
which carrying-in appearance of the carrier with which two or more substrates were contained is 
carried out, The spreading section which applies a resist to the substrate picked out from the 
carrier carried in to this carrier carry in/out part, The conveyance means for conveying a 
substrate between the development section which develops negatives to the substrate after 
exposure, and said carrier carry in/out part, the spreading section and the development section, 
With the pattern Banking Inspection Department which inspects the resist pattern formed in the 
substrate after a development Spreading, the developer which are characterized by having a 
classification ******** means from the substrate judged in the substrate judged in this pattern 
Banking Inspection Department to be a rejection to be success. 

[Claim 2] They are spreading according to claim 1 which a conveyance means consists of the 1 st 
conveyance section which delivers with said carrier and conveys a substrate between locations, 
and the 2nd conveyance section which conveys a substrate between said delivery location, the 
spreading section, and the development section, and is characterized by preparing the pattern 
Banking Inspection Department in the conveyance field of said 1st conveyance section, and a 
developer. 

[Claim 3] A conveyance means is spreading according to claim 1 or 2 characterized by conveying 
the carrier which returned the substrate judged to be success to the carrier of a carrier carry 
in/out part, and was judged to be a rejection on said carrier for rejections, and a developer 
including the carrier for rejections with which a classification means contains a rejected 
substrate to dedication, and said conveyance means. 

[Claim 4] A classification means is spreading according to claim 1 or 2 characterized by being a 
marking means to perform marking to a rejected substrate, and a developer. 
[Claim 5] A classification means is spreading according to claim 1 or 2 characterized by a 
rejected substrate being the storage section which memorizes of which storing location of which 
carrier it is a substrate, and a developer. 

[Claim 6] In spreading and the developer which develop the substrate after exposure while 
applying a resist to a substrate, and are connected to an aligner The carrier carry in/out part to 
which carrying-in appearance of the carrier with which two or more substrates were contained is 
carried out, The spreading section which applies a resist to the substrate picked out from the 
carrier carried in to this carrier carry in/out part, The conveyance means for conveying a 
substrate between the development section which develops negatives to the substrate after 
exposure, and said carrier carry in/out part, the spreading section and the development section, 
Spreading, the developer which are characterized by having the thickness measurement section 
which measures the thickness of the resist film of the monitor substrate taken out from the 
monitor substrate stowage which contains a monitor substrate, and this monitor substrate 
stowage, and judges whether the resist film is suitable thickness. 

[Claim 7] Spreading according to claim 6 characterized by for the solvent from the solvent 
nozzle in which it was prepared by the spreading section removing the resist film of the whole 
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• front face of the monitor substrate which measured thickness in the thickness measurement 
section, and reproducing a substrate, a developer. 

[Claim 8] Spreading according to claim 6 or 7 characterized by preparing the heating unit for 
performing pretreatment and/or after treatment to spreading processing and a development of a 
resist, and the cooling section which cools the substrate heated by this heating unit, arranging 
either [ at least ] a heating unit or the cooling sections to multistage, constituting a shelf, and 
using the stage of 1 of this shelf as the thickness measurement section, a developer. 
[Claim 9] They are spreading of a publication, and a developer either to claim 1 characterized by 
to have a means judge for every substrate whether it is necessary to reproduce a substrate by 
removing the resist film on a substrate with reference to said processing hysteresis storage 
section or when the processing hysteresis storage section which memorizes the processing 
hysteresis of each substrate, and operation of equipment stop and processing is interrupted, and 
whether there is nothing thru/or 8. 

[Claim 10] The substrate regeneration system in spreading and the development which 
reproduce a substrate and are characterized by returning the reproduced substrate to said 
spreading and a developer, and forming a resist pattern again by conveying the substrate judged 
in the pattern Banking Inspection Department to be a rejection in the washing section using 
spreading and the developer which were indicated by claim 1, washing a substrate here, and 
removing the resist film. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the system which regenerates that substrate, 
when the processing state of the substrate processed with spreading which forms the resist film 
in a substrate, develops negatives to the substrate after exposure and forms a desired pattern, a 
developer, and this equipment is not good. 
[0002] 

[Description of the Prior Art] In the manufacture process of a semiconductor device, resist liquid 
is applied to substrates, such as a semi-conductor wafer, the resist film is exposed using a 
photo mask, and the photolithography technique which produces on a substrate the resist mask 
which has a desired pattern is used by developing it. 

[0003] This photolithography is performed by the system which connected aligner 1B to 
spreading developer 1 A as shown in the schematic diagram of drawing 10 . if the case where a 
semi-conductor wafer (henceforth a wafer) is processed is taken for an example, spreading 
developer 1A will become the carry in/out part 11 which carries out carrying-in appearance of 
the wafer carrier C, and the delivery arm 12 which picks out a wafer from the carrier C laid in 
this carry in/out part 1 1 from spreading, the development section 1 3, and the interface section 
14, and will be connected to aligner 1B. The resist film is formed, the wafer W carried in to the 
spreading development section 13 through the delivery arm 12 is exposed in aligner 1B, and a 
development is returned and carried out after that to spreading and the development section 13, 
and it is returned to Carrier C through the delivery arm 1 2. 

[0004] If the wafer W which finished processing is contained by Carrier C, Carrier C will be taken 
out by an operator or the automatic carrier robot from a carry in/out part 11, and will be 
conveyed by the inspection unit 15 with him. In this inspection unit 15, it inspects about 
spreading nonuniformity, a development defect, etc. of the line breadth of the resist pattern 
formed on Wafer W, the lap condition of a resist pattern and a substrate pattern, and a resist. 
And although the wafer W judged to be success is sent to degree process, the wafer W judged to 
be a rejection is sent to the washing unit 16. The device formed on Wafer W is making multilayer 
structure, although one device is created, since it passes along a spreading development system 
also dozens times, in the washing unit 16, using the drug solution according to each phase, it is 
immersed in Wafer W into the drug solution, carries out dissolution removal of the resist, and 
returns it to the condition before the spreading concerned and development are performed. And 
this wafer W is again sent to spreading and a development system, and same processing is 
performed again. 

[0005] Moreover, in spreading and a developer, after forming the resist film using a monitor wafer 
apart from a product wafer, the monitor wafer is taken out from a carry in/out part 1 1, the 
thickness of the resist film is inspected in the inspection unit 15, and the rotational frequency of 
the spin chuck in the spreading unit of resist liquid etc. is adjusted. The monitor wafer which 
finished inspection of thickness carries out dissolution removal of the resist film in the washing 
unit 1 6, and he is trying to recycle it. 
[0006] 
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[Problem(s) to be Solved by the Invention] However, since it inspected by having taken out one 
wafer W at a time to the inspection unit 15 delivery and here and the carrier C taken out from 
spreading and a development system is returned to Carrier C, it is the cause of a fall of a 
throughput. Moreover, when adjusting a resist spreading unit using a monitor wafer, once take 
out besides a spreading development system and thickness of the resist film is inspected. 
Furthermore, since the operator did washing removal manually and has returned the resist film to 
spreading and a development system Since an operator has to come and go between spreading, 
a development system, and external inspection units and has to perform washing of a monitor 
wafer, an activity is troublesome and the technical problem that automation is also difficult 
occurs. 

[0007] In operating spreading and a developer and conducting inspection of the substrate after 
processing, or a monitor substrate, the purpose is in offering the technique in which 
improvement in a throughput can be aimed at, and offering a technique with easy automation by 
making this invention under such a situation. 
[0008] 

[Means for Solving the Problem] In spreading and the developer which invention of claim 1 
develops the substrate after exposure while applying a resist to a substrate, and are connected 
to an aligner The carrier carry in/out part to which carryingHn appearance of the carrier with 
which two or more substrates were contained is carried out, The spreading section which applies 
a resist to the substrate picked out from the carrier carried in to this carrier carry in/out part, 
The conveyance means for conveying a substrate between the development section which 
develops negatives to the substrate after exposure, and said carrier carry in/out part, the 
spreading section and the development section, With the pattern Banking Inspection Department 
which inspects the resist pattern formed in the substrate after a development It is characterized 
by having a classification ******** means from the substrate judged in the substrate judged in 
this pattern Banking Inspection Department to be a rejection to be success. 
[0009] A conveyance means consists of the 1st conveyance section which delivers with said 
carrier and conveys a substrate between locations, and the 2nd conveyance section which 
conveys a substrate between said delivery location, the spreading section, and the development 
section in this case, and the pattern Banking Inspection Department is prepared in the 
conveyance field of said 1st conveyance section. 

[0010] Since according to this invention the pattern Banking Inspection Department is prepared 
in spreading and a developer and the success substrate and the rejection substrate are 
classified, the success substrate which finished processing can be promptly conveyed at the 
following process. Moreover, since pattern inspection can be conducted digesting the latency 
time of taking out of the carrier in a carrier carry in/out part, compared with the case where 
establish the pattern Banking Inspection Department in the exterior of equipment, and it takes 
out and inspects one substrate at a time out of a carrier, a throughput is high. 
[0011] A classification means is considered as a configuration including the carrier for rejections 
which contains a rejection substrate to dedication, and said conveyance means, and a 
conveyance means returns the substrate judged to be success to the carrier of a carrier carry 
in/out part, and you may make it specifically convey the carrier judged to be a rejection on said 
carrier for rejections. If it does in this way, since a rejection substrate is not contained in the 
carrier taken out from a carrier carry in/out part, in it, it can obtain a still higher throughput. 
[0012] Moreover, a classification means may be a marking means to perform marking to a 
rejected substrate, or a rejected substrate may be the storage section which memorizes of 
which storing location of which carrier it is a substrate. 

[0013] In spreading and the developer which invention of claim 6 develops the substrate after 
exposure while applying a resist to a substrate, and are connected to an aligner The carrier carry 
in/out part to which carrying-in appearance of the carrier with which two or more substrates 
were contained is carried out, The spreading section which applies a resist to the substrate 
picked out from the carrier carried in to this carrier carry in/out part, The conveyance means for 
conveying a substrate between the development section which develops negatives to the 
substrate after exposure, and said carrier carry in/out part, the spreading section and the 
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development section, The thickness of the resist film of the monitor substrate taken out from 
the monitor substrate stowage which contains a monitor substrate, and this monitor substrate 
stowage is measured, and it is characterized by having the thickness measurement section which 
judges whether the resist film is suitable thickness. 

[0014] According to this invention, since thickness measurement of a monitor wafer is performed 
within spreading and a developer, it is efficiently maintainable. In this case, it is desirable for the 
solvent from the solvent nozzle in which it was prepared by the spreading section to remove the 
resist film of the whole front face of the monitor substrate with which thickness was measured 
in the thickness measurement section, and to reproduce a substrate, and if it does in this way, 
processing of a monitor substrate can be performed automatically. 

[0015] Moreover, the cooling section which cools the substrate heated by spreading and the 
developer by the heating unit for performing pretreatment and/or after treatment and this 
heating unit is prepared, either [ at least ] a heating unit or the cooling sections may be arranged 
to multistage, a shelf may be constituted, and the stage of 1 of this shelf may be used as the 
thickness measurement section. [ usually as opposed to spreading processing of a resist and a 
development ] 

[0016] This invention is above good also as a configuration equipped with a means to judge for 
every substrate whether it is necessary to reproduce a substrate or and whether there is 
nothing, by removing the resist film on a substrate with reference to said processing hysteresis 
storage section, when the processing hysteresis storage section which memorizes the 
processing hysteresis of each substrate, and operation of equipment stop and processing is 
interrupted. Without reproducing a substrate uniformly, when doing in this way and equipment is 
downed, since what is necessary is to process only a substrate to be reproduced, it is not 
necessary to perform useless processing. 

[0017] Moreover, this invention conveys the substrate judged in the pattern Banking Inspection 
Department to be a rejection to a washing unit using spreading and the developer which were 
indicated by claim 1, and is realized by washing a substrate here and removing the resist film 
also as a substrate regeneration system which reproduces a substrate, returns the reproduced 
substrate to said spreading and a developer, and forms a resist pattern again. 
[0018] 

[Embodiment of the Invention] Spreading which drawing 1 requires for the gestalt of operation of 
this invention, spreading which comes to connect a developer 100 with an aligner 200, the 
perspective view showing the outline of the whole development system, and drawing 2 are the 
top views showing the interior of this system. Spreading and a developer 100 are equipped with 
the 1st wafer conveyance section 21 which delivers Wafer W between the carrier carry in/out 
part 2 to which carryingHn appearance of the wafer carrier (only henceforth a "carrier") C which 
forms the conveyance container with which the wafer W which are two or more substrates, for 
example, 25 sheets, was held ledged is carried out, the processing section 3 for applying to Wafer 
W and performing a development, and this processing section 3 and said carrier carry in/out part 
2. 

[0019] Said carrier carry in/out part 2 is constituted as a stage in which four carriers C are laid. 
The 1st wafer conveyance section 21 prepares the arm which can move freely to the pedestal 
[ move / and / to X, Y, and a Z direction / it / freely ] which can be freely rotated to the 
circumference of a vertical axis, and is constituted. The pattern Banking Inspection Department 
4 which inspects the resist pattern formed in the wafer W after a development is established in 
the flank of the conveyance field of this 1st wafer conveyance section 21, for example, 
spreading, and the body of a developer. This pattern Banking Inspection Department 4 is for 
inspecting about the line breadth of a resist pattern, the lap condition of a resist pattern and the 
substrate film, a development defect, and the spreading nonuniformity of a resist, for example, 
can inspect by analyzing the image of the wafer obtained with 3 CCD cameras with a personal 
computer. 

[0020] Moreover, it is the conveyance field of said 1st wafer conveyance section 21, and the 
carrier 40 for containing the wafer W judged in this pattern Banking Inspection Department 4 to 
be a rejection to the lower part side of the pattern Banking Inspection Department 4 is placed on 
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installation base 40a. In addition, this carrier 40 is the same as said carrier C. Drawing 3 is the 
perspective view showing the pattern Banking Inspection Department 4 and a carrier 40. In said 
the 1st wafer conveyance section 21 and carrier 40, the classification ******** means is made 
in this example from the wafer W judged in the wafer W judged to be a rejection to be success. 
[0021] The 2nd wafer conveyance section 22 by which the processing section 3 is called the 
Maine conveyance arm etc. in the center is formed, and Shelves 5A and 5B are formed, 
respectively before and after this 2nd wafer conveyance section 22 (it expresses in the direction 
of [ when seeing the back from the carrier carry in/out part 2 ].). Two or more units are 
accumulated, these shelves 5A and 5B are constituted, as shown in drawing 4 , the alignment 
unit for carrying out alignment of the heating unit which heats a wafer to these units, and a 
wafer etc. is assigned, and one of the unit groups is further assigned as a delivery unit 51 of a 
wafer. In addition, assignment of the unit shown in drawing 4 is a thing when [ expedient ] an 
image is shown, is not restrained by this assignment and may divide a heating unit and a 
refrigeration unit into a separate shelf. In addition, the same shelf 5C as said shelves 5A and 5B 
may be prepared so that it can slide along with a guide rail GL, as shown in drawing 2 . 
[0022] As shown in drawing 4 f while the thickness measurement section 50 is formed in the 
maximum upper case, the monitor wafer stowage 52 for containing two or more monitor wafers 
of said shelf 5B (or 5A, 5C) is established in the stage under it. In order that a monitor wafer 
may check periodically the parameter concerning the spreading section mentioned later etc., it is 
a product wafer and the wafer only for inspection with which same processing is performed, and 
the thickness measurement section 50 inspects the thickness of the resist film formed in this 
monitor wafer. The film pressure test section 50 is constituted by the optical interference type 
thickness gage containing for example, an epHllumination mold microscope, a spectroscope, and 
the data-processing section. In this optical interference type thickness gage, a wafer irradiates 
through an objective lens from the light source, and thickness is computed by analyzing the 
reflectance spectrum by which carried out incidence of the light reflected here to the 
spectroscope, and incidence was carried out here by computer. 

[0023] The two development sections 23 are formed in an upper case side, and the two 
spreading sections 6 are formed in the right-hand side of said 2nd wafer conveyance section 22 
at the lower-berth side. Said 2nd wafer conveyance section 22 is constituted free [ rotation 
ease and an attitude ] at the circumference of rise-and-fall ease and a vertical axis, and has the 
role which delivers Wafer W between each unit of Shelves 5A-5C, the spreading section 6, and 
the development section 23. In addition, the 1st wafer conveyance section 21 and the 2nd wafer 
conveyance section 22 constitute the wafer conveyance means from this example. 
[0024] The spreading section 6 and the development section 23 are the almost same 
configurations, and they are explained briefly, referring to drawing 5 about the structure of the 
spreading section 6. 61 in drawing 5 is the cup from which exhaust air way 61a was formed, and 
the spin chuck 62 is formed in this. This spin chuck 62 has composition which can go up and 
down by Motor M so that the wafer W carried in by the 2nd wafer conveyance section 22 
through the delivery opening 64 of a case 63 can be received. The nozzle is prepared above the 
cup 61. There is a solvent nozzle which supplies, the resist nozzle and solvent, for example, the 
thinner, which supplies a resist, among the nozzles. Drawing 5 has shown the solvent nozzle as 
65. The solvent nozzle 65 is for supplying thinner on Wafer W, in order to improve **** before 
applying a resist. The solvent nozzle 65 is supported by the support arm 66, is guided at a rail 67, 
and moves in (the direction of a front flesh side of space) at a horizontal. It is constituted so 
that it can move similarly about a resist nozzle. About spreading of a resist, a resist is supplied 
to the core of the wafer W which is rotating by the spin chuck 62 from a resist nozzle, and a 
centrifugal force extends and it is applied. 

[0025] Moreover, spreading and a developer 100 are equipped with the interface section 24, and 
the processing section 3 is connected to the aligner 200 through this interface section 24. This 
interface section 24 is equipped with the conveyance arm 25 for conveying Wafer W for between 
the delivery unit 51 of said shelf 5B, and aligners 200. 

[0026] It states referring to drawing 6 here about pattern inspection of Wafer W, and the relation 
between the result of thickness measurement, and the transfer control of the subsequent wafer 
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' W. Although the wafer W which finished the development is conveyed by the pattern Banking 
Inspection Department 4 and inspection is conducted like previous statement here, the 1st wafer 
conveyance section 21 is controlled by the control section 7 so that it is conveyed by the 
carrier C currently laid in the carrier carry in/out part 2 about the wafer W whose inspection 
result is success and is conveyed by the carrier 40 about the wafer W whose inspection result is 
a rejection. Moreover, the 2nd wafer conveyance section 22 is controlled by the control section 
7 so that the monitor wafer inspected in the thickness measurement section 50 is returned to 
the spreading section 6. The spreading section 6 operates so that dissolution washing of the 
resist of the whole wafer surface may be carried out with thinner like the after-mentioned. 
Control of these single strings is performed by the program stored in the control section 7. 
[0027] Although spreading and a developer 100 are constituted as mentioned above, as shown in 
drawing 7 , the washing section 8 from which the inspection result in the pattern Banking 
Inspection Department 4 washes the wafer W used as a rejection with a drug solution, and 
removes the pattern of the whole wafer W surface is formed in the exterior of this equipment. 
The system which consists of said spreading, a developer 100, and the washing section 8 is 
equivalent to the gestalt of operation of the substrate regeneration system of this invention. 
[0028] Subsequently, an operation of the gestalt of the above-mentioned implementation is 
described. Carrier C is first carried in to the carrier carry in/out part 2 from the exterior, and 
Wafer W is taken out from the inside of this carrier C by the 1 st wafer conveyance section 21 . 
Wafer W is received and passed to the 2nd wafer conveyance section 22 through the delivery 
unit 51 of shelf 5A from the 1st wafer conveyance section 21, further, sequential conveyance is 
carried out and predetermined processing, for example, hydrophobing processing, cooling 
processing, etc. are performed to the processing unit of shelf 5A (or 5B, 5C). Then, after a resist 
is applied in the spreading section 6 and this wafer W is heat-treated further, it is sent to an 
aligner 200 through the interface section 24 from the delivery unit 51 of shelf 5B. 
[0029] The wafer W exposed with the aligner 200 is returned to the processing section 3 in a 
reverse path, it is conveyed by the development section 23 by the 2nd wafer conveyance 
section 22, and a development is carried out. In addition, Wafer W is heat-treated and cooling 
processed before a development in detail. The wafer W by which the development was carried 
out is received and passed to the 1st wafer conveyance section 21 in a path contrary to ****, is 
carried in to the pattern Banking Inspection Department 4 after that, and the line breadth, the 
lap condition of a pattern and the substrate film, the development nonuniformity, and the 
development defect of a pattern are inspected. 

[0030] As shown in drawing 7 , the wafer W whose pattern inspection result is success is 
returned to the original carrier C currently laid in the carrier carry in/out part 2 by the 1st wafer 
conveyance section 21, and the wafer W whose pattern inspection result is a rejection is 
contained by the 1st wafer conveyance section 21 by the carrier 40 in the lower part side of the 
pattern Banking Inspection Department 4. That is, with the 1st wafer conveyance section 21 and 
carrier 40, the rejected goods of pattern inspection become classification eclipse ****** from an 
accepted product. 

[0031] Carrier C is conveyed at the next station and a carrier 40 is conveyed by the operator at 
the washing section 8. In the washing section 8, two or more sorts of drug solution tubs are 
prepared, the wafer W concerned is dipped in the drug solution tub according to the class of 
resist which makes the pattern on Wafer W, dissolution removal of the resist of the whole wafer 
W surface is carried out, it returns to the condition before being carried in to spreading and a 
developer 100, that is, Wafer W is reproduced. The reproduced wafer W is contained by the 
carrier, is carried in to spreading and the carrier carry in/out part 2 of a developer 100 by the 
operator, and spreading, exposure, and a development are performed again. 

[0032] In order to check the engine speed of each processing 62 in spreading and a development 
system, for example, a spin chuck, etc. periodically here, a monitor wafer is taken out from the 
monitor wafer stowage 52 of shelf 5B by the 2nd wafer conveyance section 22, it conveys in the 
spreading section 6, and a resist is applied and it conveys in the thickness measurement section 
50 of shelf 5B. Thickness being measured in the thickness measurement section 50, being 
conveyed by the spreading section 6, and a spin chuck 62 being adsorbed, and rotating, the 
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4 thinner which is a solvent is supplied from the solvent nozzle 65, dissolution removal is carried 
out, the resist of the whole surface of a monitor wafer is reproduced, and a monitor wafer is 
returned to the monitor wafer stowage 50 after that. In addition, exposure and a development are 
performed like [ wafer / monitor ] a product wafer, and you may make it inspect a pattern in the 
pattern Banking Inspection Department 4. 

[0033] According to the gestalt of such operation, there is effectiveness like the next. Since the 
wafer which inspected the pattern and passed inspection, and the rejected wafer are classified 
while forming the pattern Banking Inspection Department 4 in spreading and a developer 100, and 
conveying the wafer W by which the development was carried out to the carrier carry in/ out part 
2, A success wafer can be conveyed at degree process with Carrier C as it is, and a high 
throughput is obtained compared with the case where took out one sheet at a time from the 
inside of Carrier C in the exterior of spreading and a developer, and the pattern is being 
inspected. 

[0034] Moreover, since the resist film formed in the monitor wafer is removed using the thinner 
from the solvent nozzle of the spreading section 6 and he is trying to reproduce while measuring 
the thickness of a monitor wafer within spreading and a developer, automation can be attained 
and efficient processing can be performed. In this case, since BEAUEHA in which the pattern is 
not formed is used for a substrate, a monitor wafer can remove a resist certainly by supply of 
the thinner from a solvent nozzle, and rotation of a wafer. Further for example, if the thickness 
measurement section 50 and a monitor wafer arrange a stowage 52 to a part of shelf 5B, since it 
is not necessary to secure a superficial tooth space exceptionally, enlargement of equipment can 
be suppressed. 

[0035] this invention may form the washing section 8 above at spreading and a developer 100, 
for example, it is the conveyance field of the 1st wafer conveyance section 21, and you may 
make it for it to be alike and prepare in left-hand side (the pattern Banking Inspection 
Department 4 and opposite side) toward the back side of equipment, from the carrier carry 
in/out part 2 If it does in this way, regeneration of a product wafer is automatable. 
[0036] Moreover, as classification a marking means is established for the success wafer 

of pattern inspection in the pattern Banking Inspection Department 4 from a rejection wafer, and 
to a rejection wafer, ink is dropped at the periphery section, it may be made to carry out marking 
to it from a marking means, and you may make it store an inspection result in the storage 
section 82 through the data-processing section 81, as shown in drawing 8 . In the storage 
section 82, the result of the identification code of a wafer, the identification code of the lot with 
which the wafer belongs, the identification code of the carrier C with which the wafer has been 
carried, the stowed position (slot location) in the carrier C, and pattern inspection is matched 
and stored, for example. Therefore, after taking out Carrier C, by referring to the data of this 
storage section 82 by the control-system side at the washing section or the next station, a 
success wafer and a rejection wafer can be distinguished and the following process can be 
promptly performed to a success wafer. In these examples, said marking means and the storage 
section 82 are equivalent to a classification means. 

[0037] Furthermore, although it regenerates to the wafer in the middle of down stream 
processing when spreading and operation of a developer stop according to a trouble and 
processing is interrupted, it explains, referring to drawing 9 about the desirable technique in this 
case. The processing hysteresis of each wafer W is incorporated by the control section 84, 
Wafer W and processing hysteresis are matched, and it memorizes in the storage section 83. In 
this example, the identification code of the lot with which Wafer W belongs is also matched and 
memorized. With processing hysteresis, a wafer is heat-treating under heat-treatment under 
heat-treatment under hydrophobing processing and after resist spreading, and before after 
[ exposure ] development, and after development. And when the system was downed and 
processing interrupts a control section 84, Judge whether with reference to the processing 
hysteresis in the storage section 83, each wafer needs to remove a resist and needs to be 
reproduced, or processing can be continued as it is, and that result is written in the storage 
section 83 (this writing may be performed before a system is downed). The 2nd wafer 
conveyance section 22 is operated based on this result, and it conveys on the carrier 40 for 
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rejections about the wafer W to be reproduced. Moreover, about the wafer W without the need 
for playback, processing is continued as it is. 

[0038] For example, since the development planned if management of the time amount of heat- 
treatment after exposure is severe and is heated beyond a certain time amount becomes 
impossible when the resist of a chemistry magnification mold is used, about the wafer under this 
heat-treatment, regeneration is needed. On the other hand, there is no need for playback that 
what is necessary is just to continue processing to the wafer W of the phase in the heat- 
treatment after development since it is satisfactory especially even if time amount is long. 
Therefore, if processing hysteresis is managed in this way, since it is not necessary to reproduce 
Wafer W uniformly, it is not necessary to perform unnecessary regeneration, without making 
processing useless. 

[0039] In addition, as a substrate, you may be a glass substrate not only a wafer but for liquid 

crystal displays. 

[0040] 

[Effect of the Invention] In inspecting the substrate after processing according to this invention, 
as mentioned above, since the pattern Banking Inspection Department and the thickness 
measurement section are prepared in spreading and a developer, improvement in a throughput 
can be aimed at. Moreover, the correspondence to automation becomes easy by preparing the 
washing section in spreading and a developer, or removing a resist using the solvent nozzle of 
the spreading section. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the system which regenerates that substrate, 
when the processing state of the substrate processed with spreading which forms the resist film 
in a substrate, develops negatives to the substrate after exposure and forms a desired pattern, a 
developer, and this equipment is not good. 
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• * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In the manufacture process of a semiconductor device, resist liquid 
is applied to substrates, such as a semi-conductor wafer, the resist film is exposed using a 
photo mask, and the photolithography technique which produces on a substrate the resist mask 
which has a desired pattern is used by developing it. 

[0003] This photolithography is performed by the system which connected aligner 1B to 
spreading developer 1A as shown in the schematic diagram of drawing 10 . if the case where a 
semi-conductor wafer (henceforth a wafer) is processed is taken for an example, spreading 
developer 1A will become the carry in/out part 11 which carries out carrying-in appearance of 
the wafer carrier C, and the delivery arm 12 which picks out a wafer from the carrier C laid in 
this carry in/out part 11 from spreading, the development section 13, and the interface section 
14, and will be connected to aligner 1B. The resist film is formed, the wafer W carried in to the 
spreading development section 13 through the delivery arm 12 is exposed in aligner 1B, and a 
development is returned and carried out after that to spreading and the development section 1 3, 
and it is returned to Carrier C through the delivery arm 12. 

[0004] If the wafer W which finished processing is contained by Carrier C, Carrier C will be taken 
out by an operator or the automatic carrier robot from a carry in/out part 1 1, and will be 
conveyed by the inspection unit 15 with him. In this inspection unit 15, it inspects about 
spreading nonuniformity, a development defect, etc. of the line breadth of the resist pattern 
formed on Wafer W, the lap condition of a resist pattern and a substrate pattern, and a resist. 
And although the wafer W judged to be success is sent to degree process, the wafer W judged to 
be a rejection is sent to the washing unit 16. The device formed on Wafer W is making multilayer 
structure, although one device is created, since it passes along a spreading development system 
also dozens times, in the washing unit 16, using the drug solution according to each phase, it is 
immersed in Wafer W into the drug solution, carries out dissolution removal of the resist, and 
returns it to the condition before the spreading concerned and development are performed. And 
this wafer W is again sent to spreading and a development system, and same processing is 
performed again. 

[0005] Moreover, in spreading and a developer, after forming the resist film using a monitor wafer 
apart from a product wafer, the monitor wafer is taken out from a carry in/out part 1 1, the 
thickness of the resist film is inspected in the inspection unit 15, and the rotational frequency of 
the spin chuck in the spreading unit of resist liquid etc. is adjusted. The monitor wafer which 
finished inspection of thickness carries out dissolution removal of the resist film in the washing 
unit 16, and he is trying to recycle it. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] In inspecting the substrate after processing according to this invention, 
as mentioned above, since the pattern Banking Inspection Department and the thickness 
measurement section are prepared in spreading and a developer, improvement in a throughput 
can be aimed at. Moreover, the correspondence to automation becomes easy by preparing the 
washing section in spreading and a developer, or removing a resist using the solvent nozzle of 
the spreading section. 
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"* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since it inspected by having taken out one 
wafer W at a time to the inspection unit 15 delivery and here and the carrier C taken out from 
spreading and a development system is returned to Carrier C, it is the cause of a fall of a 
throughput. Moreover, when adjusting a resist spreading unit using a monitor wafer, once take 
out besides a spreading development system and thickness of the resist film is inspected. 
Furthermore, since the operator did washing removal manually and has returned the resist film to 
spreading and a development system Since an operator has to come and go between spreading, 
a development system, and external inspection units and has to perform washing of a monitor 
wafer, an activity is troublesome and the technical problem that automation is also difficult 
occurs. 

[0007] In operating spreading and a developer and conducting inspection of the substrate after 
processing, or a monitor substrate, the purpose is in offering the technique in which 
improvement in a throughput can be aimed at, and offering a technique with easy automation by 
making this invention under such a situation. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In spreading and the developer which invention of claim 1 
develops the substrate after exposure while applying a resist to a substrate, and are connected 
to an aligner The carrier carry in/out part to which carrying-in appearance of the carrier with 
which two or more substrates were contained is carried out, The spreading section which applies 
a resist to the substrate picked out from the carrier carried in to this carrier carry in/out part, 
The conveyance means for conveying a substrate between the development section which 
develops negatives to the substrate after exposure, and said carrier carry in/out part, the 
spreading section and the development section, With the pattern Banking Inspection Department 
which inspects the resist pattern formed in the substrate after a development It is characterized 
by having a classification ******** means from the substrate judged in the substrate judged in 
this pattern Banking Inspection Department to be a rejection to be success. 
[0009] A conveyance means consists of the 1st conveyance section which delivers with said 
carrier and conveys a substrate between locations, and the 2nd conveyance section which 
conveys a substrate between said delivery location, the spreading section, and the development 
section in this case, and the pattern Banking Inspection Department is prepared in the 
conveyance field of said 1st conveyance section. 

[0010] Since according to this invention the pattern Banking Inspection Department is prepared 
in spreading and a developer and the success substrate and the rejection substrate are 
classified, the success substrate which finished processing can be promptly conveyed at the 
following process. Moreover, since pattern inspection can be conducted digesting the latency 
time of taking out of the carrier in a carrier carry in/out part, compared with the case where 
establish the pattern Banking Inspection Department in the exterior of equipment, and it takes 
out and inspects one substrate at a time out of a carrier, a throughput is high. 
[001 1] A classification means is considered as a configuration including the carrier for rejections 
which contains a rejection substrate to dedication, and said conveyance means, and a 
conveyance means returns the substrate judged to be success to the carrier of a carrier carry 
in/out part, and you may make it specifically convey the carrier judged to be a rejection on said 
carrier for rejections. If it does in this way, since a rejection substrate is not contained in the 
carrier taken out from a carrier carry in/out part, in it, it can obtain a still higher throughput. 
[0012] Moreover, a classification means may be a marking means to perform marking to a 
rejected substrate, or a rejected substrate may be the storage section which memorizes of 
which storing location of which carrier it is a substrate. 

[0013] In spreading and the developer which invention of claim 6 develops the substrate after 
exposure while applying a resist to a substrate, and are connected to an aligner The carrier carry 
in/out part to which carrying-in appearance of the carrier with which two or more substrates 
were contained is carried out, The spreading section which applies a resist to the substrate 
picked out from the carrier carried in to this carrier carry in/out part, The conveyance means for 
conveying a substrate between the development section which develops negatives to the 
substrate after exposure, and said carrier carry in/out part, the spreading section and the 
development section, The thickness of the resist film of the monitor substrate taken out from 
the monitor substrate stowage which contains a monitor substrate, and this monitor substrate 
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stowage is measured, and it is characterized by having the thickness measurement section which 
judges whether the resist film is suitable thickness. 

[0014] According to this invention, since thickness measurement of a monitor wafer is performed 
within spreading and a developer, it is efficiently maintainable. In this case, it is desirable for the 
solvent from the solvent nozzle in which it was prepared by the spreading section to remove the 
resist film of the whole front face of the monitor substrate with which thickness was measured 
in the thickness measurement section, and to reproduce a substrate, and if it does in this way, 
processing of a monitor substrate can be performed automatically. 

[0015] Moreover, the cooling section which cools the substrate heated by spreading and the 
developer by the heating unit for performing pretreatment and/or after treatment and this 
heating unit is prepared, either [ at least ] a heating unit or the cooling sections may be arranged 
to multistage, a shelf may be constituted, and the stage of 1 of this shelf may be used as the 
thickness measurement section. [ usually as opposed to spreading processing of a resist and a 
development ] 

[0016] This invention is above good also as a configuration equipped with a means to judge for 
every substrate whether it is necessary to reproduce a substrate or and whether there is 
nothing, by removing the resist film on a substrate with reference to said processing hysteresis 
storage section, when the processing hysteresis storage section which memorizes the 
processing hysteresis of each substrate, and operation of equipment stop and processing is 
interrupted. Without reproducing a substrate uniformly, when doing in this way and equipment is 
downed, since what is necessary is to process only a substrate to be reproduced, it is not 
necessary to perform useless processing. 

[0017] Moreover, this invention conveys the substrate judged in the pattern Banking Inspection 
Department to be a rejection to a washing unit using spreading and the developer which were 
indicated by claim 1, and is realized by washing a substrate here and removing the resist film 
also as a substrate regeneration system which reproduces a substrate, returns the reproduced 
substrate to said spreading and a developer, and forms a resist pattern again. 
[0018] 

[Embodiment of the Invention] Spreading which drawing 1 requires for the gestalt of operation of 
this invention, spreading which comes to connect a developer 100 with an aligner 200, the 
perspective view showing the outline of the whole development system, and drawing 2 are the 
top views showing the interior of this system. Spreading and a developer 100 are equipped with 
the 1st wafer conveyance section 21 which delivers Wafer W between the carrier carry in/out 
part 2 to which carrying-in appearance of the wafer carrier (only henceforth a "carrier") C which 
forms the conveyance container with which the wafer W which are two or more substrates, for 
example, 25 sheets, was held ledged is carried out, the processing section 3 for applying to Wafer 
W and performing a development, and this processing section 3 and said carrier carry in/out part 
2. 

[0019] Said carrier carry in/out part 2 is constituted as a stage in which four carriers C are laid. 
The 1st wafer conveyance section 21 prepares the arm which can move freely to the pedestal 
[ move / and / to X, Y, and a Z direction / it / freely ] which can be freely rotated to the 
circumference of a vertical axis, and is constituted. The pattern Banking Inspection Department 
4 which inspects the resist pattern formed in the wafer W after a development is established in 
the flank of the conveyance field of this 1st wafer conveyance section 21, for example, 
spreading, and the body of a developer. This pattern Banking Inspection Department 4 is for 
inspecting about the line breadth of a resist pattern, the lap condition of a resist pattern and the 
substrate film, a development defect, and the spreading nonuniformity of a resist, for example, 
can inspect by analyzing the image of the wafer obtained with 3 CCD cameras with a personal 
computer. 

[0020] Moreover, it is the conveyance field of said 1st wafer conveyance section 21, and the 
carrier 40 for containing the wafer W judged in this pattern Banking Inspection Department 4 to 
be a rejection to the lower part side of the pattern Banking Inspection Department 4 is placed on 
installation base 40a. In addition, this carrier 40 is the same as said carrier C. Drawing 3 is the 
perspective view showing the pattern Banking Inspection Department 4 and a carrier 40. In said 
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the 1st wafer conveyance section 21 and carrier 40, the classification ******** means is made 
in this example from the wafer W judged in the wafer W judged to be a rejection to be success. 
[0021] The 2nd wafer conveyance section 22 by which the processing section 3 is called the 
Maine conveyance arm etc. in the center is formed, and Shelves 5A and 5B are formed, 
respectively before and after this 2nd wafer conveyance section 22 (it expresses in the direction 
of [ when seeing the back from the carrier carry in/out part 2 ].). Two or more units are 
accumulated, these shelves 5A and 5B are constituted, as shown in drawing 4 , the alignment 
unit for carrying out alignment of the heating unit which heats a wafer to these units, and a 
wafer etc. is assigned, and one of the unit groups is further assigned as a delivery unit 51 of a 
wafer In addition, assignment of the unit shown in drawing 4 is a thing when [ expedient ] an 
image is shown, is not restrained by this assignment and may divide a heating unit and a 
refrigeration unit into a separate shelf. In addition, the same shelf 5C as said shelves 5A and 5B 
may be prepared so that it can slide along with a guide rail GL, as shown in drawing 2 . 
[0022] As shown in drawing 4 , while the thickness measurement section 50 is formed in the 
maximum upper case, the monitor wafer stowage 52 for containing two or more monitor wafers 
of said shelf 5B (or 5A, 5C) is established in the stage under it. In order that a monitor wafer 
may check periodically the parameter concerning the spreading section mentioned later etc., it is 
a product wafer and the wafer only for inspection with which same processing is performed, and 
the thickness measurement section 50 inspects the thickness of the resist film formed in this 
monitor wafer. The film pressure test section 50 is constituted by the optical interference type 
thickness gage containing for example, an epHllumination mold microscope, a spectroscope, and 
the data-processing section. In this optical interference type thickness gage, a wafer irradiates 
through an objective lens from the light source, and thickness is computed by analyzing the 
reflectance spectrum by which carried out incidence of the light reflected here to the 
spectroscope, and incidence was carried out here by computer. 

[0023] The two development sections 23 are formed in an upper case side, and the two 
spreading sections 6 are formed in the right-hand side of said 2nd wafer conveyance section 22 
at the lower-berth side. Said 2nd wafer conveyance section 22 is constituted free [ rotation 
ease and an attitude ] at the circumference of rise-and-fall ease and a vertical axis, and has the 
role which delivers Wafer W between each unit of Shelves 5A-5C, the spreading section 6, and 
the development section 23. In addition, the 1st wafer conveyance section 21 and the 2nd wafer 
conveyance section 22 constitute the wafer conveyance means from this example. 
[0024] The spreading section 6 and the development section 23 are the almost same 
configurations, and they are explained briefly, referring to drawing 5 about the structure of the 
spreading section 6. 61 in drawing 5 is the cup from which exhaust air way 61a was formed, and 
the spin chuck 62 is formed in this. This spin chuck 62 has composition which can go up and 
down by Motor M so that the wafer W carried in by the 2nd wafer conveyance section 22 
through the delivery opening 64 of a case 63 can be received. The nozzle is prepared above the 
cup 61. There is a solvent nozzle which supplies, the resist nozzle and solvent, for example, the 
thinner, which supplies a resist, among the nozzles. Drawing 5 has shown the solvent nozzle as 
65. The solvent nozzle 65 is for supplying thinner on Wafer W, in order to improve **** before 
applying a resist. The solvent nozzle 65 is supported by the support arm 66, is guided at a rail 67, 
and moves in (the direction of a front flesh side of space) at a horizontal. It is constituted so 
that it can move similarly about a resist nozzle. About spreading of a resist, a resist is supplied 
to the core of the wafer W which is rotating by the spin chuck 62 from a resist nozzle, and a 
centrifugal force extends and it is applied. 

[0025] Moreover, spreading and a developer 100 are equipped with the interface section 24, and 
the processing section 3 is connected to the aligner 200 through this interface section 24. This 
interface section 24 is equipped with the conveyance arm 25 for conveying Wafer W for between 
the delivery unit 51 of said shelf 5B, and aligners 200. 

[0026] It states referring to drawing 6 here about pattern inspection of Wafer W, and the relation 
between the result of thickness measurement, and the transfer control of the subsequent wafer 
W. Although the wafer W which finished the development is conveyed by the pattern Banking 
Inspection Department 4 and inspection is conducted like previous statement here, the 1st wafer 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2006/06/02 



JP.2000-223401.A [MEANS] 



4/6 ^— v 



conveyance section 21 is controlled by the control section 7 so that it is conveyed by the 
carrier C currently laid in the carrier carry in/out part 2 about the wafer W whose inspection 
result is success and is conveyed by the carrier 40 about the wafer W whose inspection result is 
a rejection. Moreover, the 2nd wafer conveyance section 22 is controlled by the control section 
7 so that the monitor wafer inspected in the thickness measurement section 50 is returned to 
the spreading section 6. The spreading section 6 operates so that dissolution washing of the 
resist of the whole wafer surface may be carried out with thinner like the after-mentioned. 
Control of these single strings is performed by the program stored in the control section 7. 
[0027] Although spreading and a developer 100 are constituted as mentioned above, as shown in 
drawing 7 , the washing section 8 from which the inspection result in the pattern Banking 
Inspection Department 4 washes the wafer W used as a rejection with a drug solution, and 
removes the pattern of the whole wafer W surface is formed in the exterior of this equipment. 
The system which consists of said spreading, a developer 100, and the washing section 8 is 
equivalent to the gestalt of operation of the substrate regeneration system of this invention. 
[0028] Subsequently, an operation of the gestalt of the above-mentioned implementation is 
described. Carrier C is first carried in to the carrier carry in/out part 2 from the exterior, and 
Wafer W is taken out from the inside of this carrier C by the 1st wafer conveyance section 21. 
Wafer W is received and passed to the 2nd wafer conveyance section 22 through the delivery 
unit 51 of shelf 5A from the 1st wafer conveyance section 21, further, sequential conveyance is 
carried out and predetermined processing, for example, hydrophobing processing, cooling 
processing, etc. are performed to the processing unit of shelf 5A (or 5B, 5C). Then, after a resist 
is applied in the spreading section 6 and this wafer W is heat-treated further, it is sent to an 
aligner 200 through the interface section 24 from the delivery unit 51 of shelf 5B. 
[0029] The wafer W exposed with the aligner 200 is returned to the processing section 3 in a 
reverse path, it is conveyed by the development section 23 by the 2nd wafer conveyance 
section 22, and a development is carried out. In addition, Wafer W is heat-treated and cooling 
processed before a development in detail. The wafer W by which the development was carried 
out is received and passed to the 1st wafer conveyance section 21 in a path contrary to ****, is 
carried in to the pattern Banking Inspection Department 4 after that, and the line breadth, the 
lap condition of a pattern and the substrate film, the development nonuniformity, and the 
development defect of a pattern are inspected. 

[0030] As shown in drawing 7 , the wafer W whose pattern inspection result is success is 
returned to the original carrier C currently laid in the carrier carry in/out part 2 by the 1st wafer 
conveyance section 21, and the wafer W whose pattern inspection result is a rejection is 
contained by the 1st wafer conveyance section 21 by the carrier 40 in the lower part side of the 
pattern Banking Inspection Department 4. That is, with the 1st wafer conveyance section 21 and 
carrier 40, the rejected goods of pattern inspection become classification eclipse ****** from an 
accepted product. 

[0031] Carrier C is conveyed at the next station and a carrier 40 is conveyed by the operator at 
the washing section 8. In the washing section 8, two or more sorts of drug solution tubs are 
prepared, the wafer W concerned is dipped in the drug solution tub according to the class of 
resist which makes the pattern on Wafer W, dissolution removal of the resist of the whole wafer 
W surface is carried out, it returns to the condition before being carried in to spreading and a 
developer 100, that is, Wafer W is reproduced. The reproduced wafer W is contained by the 
carrier, is carried in to spreading and the carrier carry in/out part 2 of a developer 100 by the 
operator, and spreading, exposure, and a development are performed again. 

[0032] In order to check the engine speed of each processing 62 in spreading and a development 
system, for example, a spin chuck, etc. periodically here, a monitor wafer is taken out from the 
monitor wafer stowage 52 of shelf 5B by the 2nd wafer conveyance section 22, it conveys in the 
spreading section 6, and a resist is applied and it conveys in the thickness measurement section 
50 of shelf 5B. Thickness being measured in the thickness measurement section 50, being 
conveyed by the spreading section 6, and a spin chuck 62 being adsorbed, and rotating, the 
thinner which is a solvent is supplied from the solvent nozzle 65, dissolution removal is carried 
out, the resist of the whole surface of a monitor wafer is reproduced, and a monitor wafer is 



http:/ / www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgLejje 



2006/06/02 



JP,2000-223401,A [MEANS] 



5/6 is 



returned to the monitor wafer stowage 50 after that. In addition, exposure and a development are 
performed like [ wafer / monitor ] a product wafer, and you may make it inspect a pattern in the 
pattern Banking Inspection Department 4. 

[0033] According to the gestalt of such operation, there is effectiveness like the next. Since the 
wafer which inspected the pattern and passed inspection, and the rejected wafer are classified 
while forming the pattern Banking Inspection Department 4 in spreading and a developer 100, and 
conveying the wafer W by which the development was carried out to the carrier carry in/out part 
2, A success wafer can be conveyed at degree process with Carrier C as it is, and a high 
throughput is obtained compared with the case where took out one sheet at a time from the 
inside of Carrier C in the exterior of spreading and a developer, and the pattern is being 
inspected. [0034] Moreover, since the resist film formed in the monitor wafer is removed using 
the thinner from the solvent nozzle of the spreading section 6 and he is trying to reproduce 
while measuring the thickness of a monitor wafer within spreading and a developer, automation 
can be attained and efficient processing can be performed. In this case, since BEAUEHA in 
which the pattern is not formed is used for a substrate, a monitor wafer can remove a resist 
certainly by supply of the thinner from a solvent nozzle, and rotation of a wafer. Further for 
example, if the thickness measurement section 50 and a monitor wafer arrange a stowage 52 to 
a part of shelf 5B, since it is not necessary to secure a superficial tooth space exceptionally, 
enlargement of equipment can be suppressed. 

[0035] this invention may form the washing section 8 above at spreading and a developer 100, 
for example, it is the conveyance field of the 1st wafer conveyance section 21, and you may 
make it for it to be alike and prepare in left-hand side (the pattern Banking Inspection 
Department 4 and opposite side) toward the back side of equipment, from the carrier carry 
in/out part 2 If it does in this way, regeneration of a product wafer is automatable. 
[0036] Moreover, as classification ******, a marking means is established for the success wafer 
of pattern inspection in the pattern Banking Inspection Department 4 from a rejection wafer, and 
to a rejection wafer, ink is dropped at the periphery section, it may be made to carry out marking 
to it from a marking means, and you may make it store an inspection result in the storage 
section 82 through the data-processing section 81, as shown in drawing 8 . In the storage 
section 82, the result of the identification code of a wafer, the identification code of the lot with 
which the wafer belongs, the identification code of the carrier C with which the wafer has been 
carried, the stowed position (slot location) in the carrier C, and pattern inspection is matched 
and stored, for example. Therefore, after taking out Carrier C, by referring to the data of this 
storage section 82 by the control-system side at the washing section or the next station, a 
success wafer and a rejection wafer can be distinguished and the following process can be 
promptly performed to a success wafer. In these examples, said marking means and the storage 
section 82 are equivalent to a classification means. 

[0037] Furthermore, although it regenerates to the wafer in the middle of down stream 
processing when spreading and operation of a developer stop according to a trouble and 
processing is interrupted, it explains, referring to drawing 9 about the desirable technique in this 
case. The processing hysteresis of each wafer W is incorporated by the control section 84, 
Wafer W and processing hysteresis are matched, and it memorizes in the storage section 83. In 
this example, the identification code of the lot with which Wafer W belongs is also matched and 
memorized. With processing hysteresis, a wafer is heat-treating under heat-treatment under 
heat-treatment under hydrophobing processing and after resist spreading, and before after 
[ exposure ] development, and after development. And when the system was downed and 
processing interrupts a control section 84, Judge whether with reference to the processing 
hysteresis in the storage section 83, each wafer needs to remove a resist and needs to be 
reproduced, or processing can be continued as it is, and that result is written in the storage 
section 83 (this writing may be performed before a system is downed). The 2nd wafer 
conveyance section 22 is operated based on this result, and it conveys on the carrier 40 for 
rejections about the wafer W to be reproduced. Moreover, about the wafer W without the need 
for playback, processing is continued as it is. 

[0038] For example, since the development planned if management of the time amount of heat- 
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treatment after exposure is severe and is heated beyond a certain time amount becomes 
impossible when the resist of a chemistry magnification mold is used, about the wafer under this 
heat-treatment, regeneration is needed. On the other hand, there is no need for playback that 
what is necessary is just to continue processing to the wafer W of the phase in the heat- 
treatment after development since it is satisfactory especially even if time amount is long. 
Therefore, if processing hysteresis is managed in this way, since it is not necessary to reproduce 
Wafer W uniformly, it is not necessary to perform unnecessary regeneration, without making 
processing useless. 

[0039] In addition, as a substrate, you may be a glass substrate not only a wafer but for liquid 
crystal displays. 
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" * NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are spreading concerning the gestalt of operation of this invention, and the 
general-view perspective view showing the system which combined the developer and the 
aligner. 

[Drawing 2] It is the top view showing the interior of the above-mentioned system. 

[Drawing 3] It is the perspective view showing the carrier for containing the pattern developer 

used for the gestalt of operation of this invention, and a rejection wafer. 

[Drawing 4] It is the side elevation showing the interior of the above-mentioned system. 

[Drawing 5] It is drawing of longitudinal section showing the spreading section. 

[Drawing 6] It is the explanatory view showing the control system of the 1st wafer conveyance 

section and the 2nd wafer conveyance section. 

[Drawing 7] It is spreading and the explanatory view showing the substrate regeneration system 
in a development concerning the gestalt of operation of this invention. 

[Drawing 8] The result of pattern inspection is the explanatory view showing an example of 
classification ****** for the wafer which is success, and the wafer which is a rejection. 
[Drawing 9] While the data of the storage section for processing hysteresis used by this 
invention are shown notionally, it is the explanatory view showing a control system including the 
storage section. 

[Drawing 10] It is the explanatory view showing the substrate regeneration system in the 
conventional spreading and a development. 
[Description of Notations] 
100 Spreading, Developer 
200 Aligner 

2 Carrier Carry In/out Part 

21 1st Wafer Conveyance Section 

22 2nd Wafer Conveyance Section 

23 Development Section 

3 Processing Section 

4 Pattern Banking Inspection Department 
40 Carrier for Rejections 

50 Thickness Measurement Section 
52 Monitor Wafer Stowage 

6 Spreading Section 
65 Solvent Nozzle 

7 Control Section 

8 Washing Section 

82 83 Storage section 
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